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leads to unilateral headache, frequently misdiagnosed as migraine 
pain. Syncopes may also be observed [2, 7, 8, 9].
Diagnosis is based on precise clinical examination including data 
on the duration, location, and nature of pain. In most cases, the 
disease may last for years, and patients are treated, with poor out-
comes, by physicians of many specialties, including neurologists, 
otolaryngologists, psychiatrists, gastroenterologists, and dentists. 
Palpation of the palatine tonsil bed may reveal the hard, sharp apex 
of the enlarged styloid process. The diagnosis of Eagle’s syndrome 
may be confirmed by transient resolution of pain following 1 mL 
of 1% lignocaine being administered into the palatine tonsil bed 
region [4, 5, 7, 13].
The correctness of clinical diagnosis is confirmed by classic com-
puted tomography scans performed to determine both the length 
of the styloid process and its position relative to carotid arteries 
and parapharyngeal space cranial nerves. According to most au-
thors, CT scans with 3D reconstruction are the most useful tool 
for visualization of the elongated styloid process and stylohyoid 
ligament (Fig. 1.) [5, 13].
Due to the low prevalence of the Eagle’s syndrome, differential di-
agnostics should include head and neck inflammations (tempo-
ral arteritis, chronic tonsillitis, otitis media or externa, styloiditis, 
IntroductIon
Elongated styloid process syndrome, first described by American 
otolaryngologist Watt Weems Eagle in 1937, is a rare facial pain 
syndrome affecting ca. 0.4% of population. It is characterized by 
elongation of the styloid process of the temporal bone (above 
3 cm in length) and, in some cases, calcification of stylohyoid liga-
ment. Hyperplasia of these anatomical structures may develop as 
the result of trauma, genetic conditions, surgical procedures, or 
hormonal disorders [3, 7, 8, 13].
Two main types of Eagle’s syndrome were identified, namely the 
classic Eagle’s syndrome and stylocarotid syndrome. The former 
involves cranial nerves being impinged within the parapharyngeal 
space between the excessively long styloid process and a connec-
tive tissue scar formed following the resection of palatine tonsil. 
It is characterized by throat pain, frequently radiating towards 
the ear and exacerbating upon mastication, swallowing, and head 
movements, globus sensation, odynophagia, dysphagia, and, in 
some cases, lockjaw and restricted lateral mandible movements. 
The stylocarotid syndrome develops when the elongated styloid 
process mechanically irritates the sympathetic nerve fibers which 
coil the carotid arteries. The impingement of the external carotid 
artery may cause pain within the infraorbital, temporal, parietal, 
and auricular regions. The impingement of internal carotid artery 
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submandibular sialadenitis, pulpitis), cranial nerve disorders 
(trigeminal neuralgia, pterygopalatine ganglion neuralgia, glosso-
pharyngeal neuralgia), temporomandibular joint disorders, pres-
ence of foreign bodies, and benign or malignant tumors within the 
naso - and oropharynx [7, 13].
Conservative treatment may be pursued in classic-type Eagle’s 
syndrome developing following a tonsillectomy procedure. The 
treatment consists in infiltration of the palatine tonsil bed using 
local anesthetics and steroids. Oral anticonvulsants, e.g. carba-
mazepine, are also administered. This management, however, is 
usually inefficient [7, 9, 13].
Modern surgical treatment of the Eagle’s syndrome consists in 
the shortening of the elongated styloid process, with the surgical 
access remaining a matter of dispute. Intraoral access consists of 
the first stage involving the resection of the palatine tonsil (if no 
tonsillectomy had been performed before) followed by the sec-
ond stage involving the incision of the tonsillar bed mucosa and 
partial resection of the process. Benefits of this technique consist 
in the possibilities to avoid a skin scar and to perform the proce-
dure under local anesthesia. However, the technique is associated 
with a high risk of complications due to the poor visibility of the 
operating field resulting in a likelihood of important anatomical 
structures within the parapharyngeal space being damaged in the 
course of the procedure. Another complication may consist in the 
infection of the parapharyngeal space and the neck. Isolated cases 
of facial nerve damage were also reported. In some cases, endo-
scopic guidance is used to perform the procedures from the intra-
oral access to increase their safety [1, 2, 4, 6, 7, 9, 10, 11, 13, 14].
Extraoral access is recommended as being safer due to good intra-
operative visibility and lower risk of inflammatory complications. 
However, extraoral-access styloidectomy has to be performed un-
der general anesthesia and leaves a neck skin scar. Neuronaviga-
tion should be employed during the procedure to reduce the risk 
of intraoperative damage to the marginal mandibular branch of 
the facial nerve [2, 4, 6, 7, 9, 10, 13].
The estimated efficacy of the surgical management of Eagle’s syn-
drome is about 80%. Treatment failures may be due to the incom-
pletely understood etiology of the disorder, difficulties in deter-
mining the actual cause of symptoms, and fixation of nociception 
pathways within the CNS [6, 7, 9, 12, 13].
The objective of this study was to assess the efficacy of surgical 
management of Eagle’s syndrome and to assess the improvement 
in the quality of life in patients having undergone elongated sty-
loid process resection surgeries.
MAterIAl And Methods
The study group consisted of 6 male and 9 female patients at the 
mean age of 51 years, who had undergone resection of elongated 
styloid process at the Department of Craniomaxillofacial, On-
cological and Reconstruction Surgery, Institute of Dentistry, Ja-
giellonian University Medical College in Kraków, between 2005 
Fig. 1.  Right styloid process elongation in CT scans with 3D reconstruction.
Fig. 2.  Comparison of pre- and postprocedural intensification of pain upon 
mastication, swallowing, and head movements.
Fig. 3.  Intensity of pain before and after surgical management of Eagle’s syndrome.
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study patients was assessed using the Project R software version 
3.3.0. Pain intensity was compared using the Wilcoxon matched 
pair test, Mann-Whitney test, and Kruskal-Wallis; distribution 
normality was evaluated using using the Shapiro-Wilk test. The 
significance level was defined as P ≤ 0.05.
results
As shown by the study results, the most common symptoms in-
cluded otalgia, odynophagia, globus sensation, retromandibular 
and 2017. Extraoral access had been used in 14 patients whereas 
1 patient had undergone an intraoral access surgery (Tab. I.).
Patients were asked to fill in a post-operative questionnaire to 
compare the presence and severity of preoperative symptoms and 
quality of life with their current health condition. The VAS pain 
scale was used to assess each symptom, and the Laitinen scale was 
used to assess the quality of life both before and after the proce-
dure (Tab. II.). The time points of the follow-up visits ranged be-
tween 3 months and 6 years after the procedure, with the average 
follow-up time point of 25 months. Medical documentation of 
tab. I.  Summary of clinical cases included in the study.
cAse sex AGe operAted sIde syMptoMs dIseAse durAtIon hIstory oF tonsIllectoMy Access
1. K 61 P JP Several years N Z 
2. M 53 L J 3 years N Z 
3. K 47 L J 6 years T Z 
4. K 49 P JP 9 years T Z 
5. K 51 L J 1 year T Z 
6. K 66 L J 2 years T Z 
7. K 37 L J 2.5 months N Z 
8. M 68 L Tonsillectomy w/ resection N W
9. K 49 L J 2 years N Z 
10. K 35 L O 10 months N Z 
11. M 41 L O 8 years N Z 
12. K 60 P J 2 years N Z 
13. M 45 P J 3 years N Z 
14. M 56 P O 5 years N Z 
15. M 47 L J 2 years T Z 
Legend: L – left, R – right, U – unilateral, B – bilateral, UC – unilateral with subsequent contralateral, E – extraoral, I – intraoral, N – no, Y – yes.
tab. II.  Resolution of pain symptoms.
cAse
MeAn IntensIty oF pAIn (VAs scAle) QuAlIty oF lIFe (lAItInen scAle)
pAIn resolutIon QuAlIty oF lIFe IMproVeMentbeFore procedure AFter procedure beFore procedure AFter procedure
1. 5.8 2 4 2 66% 50%
2. 4.75 2.75 5 3 42% 40%
3. 8.8 0.6 8 1 93% 87.5%
4. 6.0 0.0 7 2 100% 71.4%
5. 6.0 1.0 7 2 83.3% 71.4%
6. 5.0 3.7 6 6 26% 0%
7. 9.0 0.0 9 0 100% 100%
8. 8 3.5 8 1 56.2 50%
9. 7.0 0.3 6 1 96% 83.3%
10. 7.6 7.3 7 6 4% 14.2%
11. 8.75 7.75 6 4 11.4% 33.3% 
12. 8.8 0.5 8 1 94.3% 94% 
13. 9.4 1 9 1 89.3% 89% 
14. 7.3 0 8 0 100% 100% 
15. 8.5 0.3 8 1 96.4% 87.5% 
Average 70.52% 65%
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surgical treatment were obtained in patients in whom the styloid 
process was intraoperatively found to be adjacent to the lateral 
pharyngeal wall and in direct contact with internal carotid artery 
and/or cranial nerves within the parapharyngeal space (P < 0.045). 
Details are listed in Tab. VI.
No correlation was identified by means of statistical analysis be-
tween the length of the resected styloid process segment and the 
resolution of pain in the patients (Tab. VII.).
The correlation coefficient between the duration of the disease and 
postoperative change in the intensity of symptoms was found to equal 
0.04 and was statistically insignificant (P > 0.05); thus, both charac-
teristics are not significantly dependent on each other (Tab. VIII.).
dIscussIon
The styloid process of the temporal bone is a long, slender ana-
tomical structure located within the skull base anteriorly and me-
dially from the mastoid process. The styloid process is the point 
of attachment for the bundle of Riolan, i.e. the stylopharyngeus 
muscle, styloglossus muscle, and stylohyoid muscle as well as for 
the stylomandibular and stylohyoid ligaments. Numerous impor-
tant anatomical neck structures are located in direct vicinity of 
the styloid process, including the internal carotid artery, external 
carotid artery and its ramification into the maxillary and super-
ficial temporal arteries internal jugular vein, glossopharyngeal 
nerve, vagus nerve, spinal accessory nerve, hypoglossal nerve, as 
well as the branches of the trigeminal and facial nerves, carotid 
segment of the sympathetic trunk, or the branches of ansa cervi-
calis. The location and relative position of the styloid process and, 
in some cases, the calcified stylohyoid ligament as compared to 
these structures are crucial in the pathophysiology of the Eagle’s 
syndrome [11, 13].
The length of the styloid process differs between individuals. Pro-
cesses longer than 3 cm are considered to be elongated [3, 8]. In the 
literature, the incidence of elongated styloid process is estimated at 
3.3 to 4%; however, symptoms of Eagle’s syndrome are observed in 
as little as 4% of this population [1, 4, 9, 10, 13, 14]. What’s more, 
despite the elongation being bilateral, symptoms are usually experi-
enced on one side only (86.2%), as was also confirmed in our study 
group [1, 2, 13]. Epidemiological studies on the Eagle’s syndrome 
reveal that it is more common in females and patients above the 
age of 30, which was also confirmed by our analysis (F:M ratio of 
2.6:1, all patients above the age of 30) [1, 2, 6, 10, 12, 13].
The analysis of available literature shows that resolution or signifi-
cant reduction of pain following surgical management of Eagle’s syn-
drome is observed in about 80% of cases [6, 7, 9, 12, 13]. Reported 
causes of failures include incompletely understood etiology of the 
disease and the resulting difficulties in identification of actual causes 
of symptoms as well as other concomitant diseases which cannot 
ruled out in the subjective patient’s assessment [7]. As shown by our 
analysis, significant reduction or resolution of disease symptoms 
following the resection of elongated styloid process was observed 
in 70.5% of cases whereas improvement in the quality of life was 
neck pain radiating to ipsilateral mandible or ear, burning within the 
posterior segment of the tongue, and periodical dizziness (Tab. III.).
The symptoms exacerbated upon mastication, swallowing, and head 
movements (Fig. 2.). Most patients first reported these symptoms to 
neurologists, dentists, otolaryngologists, and pain treatment clin-
ics. In 2 cases, conservative treatment had been attempted using 
anticonvulsants and nonsteroidal anti-inflammatory drugs, albeit 
to no effect. Prior to the diagnosis of Eagle’s syndrome, orthopan-
tomography, magnetic resonance, and, most frequently, comput-
ed tomography scans had been performed in patients. History of 
tonsillectomy was recorded in 4 cases.
All patients had been admitted to the department with the diag-
nosis of Eagle’s syndrome and were subjected to surgical treat-
ment consisting in the resection of the elongated styloid process 
of the temporal bone. In 14 patients, the surgery was performed 
from extraoral access within a neck fold. Facial nerve stimulator 
was used upon tissue dissection to identify and preserve the mar-
ginal mandibular branch of the facial nerve. Only 1 was subjected 
to the surgery from an intraoral access location following previ-
ous tonsillectomy. The mean time of the procedures was 45 min-
utes. No intraoperative complications were observed. The mean 
length of styloid processes was 5.75 cm while the mean length of 
the resected segment was 3.05 cm. Only one patient experienced 
marginal mandibular branch paresis to resolve after 3 months. In 
addition, no comments were made during the follow-up visits re-
garding the patients’ neck scars.
The analysis of the results of postoperative survey carried out using 
a VAS pain intensity scale and a Laitinen quality of life scale assess-
ments revealed a statistically significant reduction of symptoms 
following the resection of elongated styloid process (P = 0.048). 
Thus, the efficacy of surgical management of the Eagle’s syndrome 
was demonstrated. Graphical representation of the results is pre-
sented in Fig. 3. while detailed analysis presented in Tab. IV.
A statistically significant correlation was also demonstrated be-
tween the length of the resected styloid process and the degree of 
pain resolution (P < 0.048). Best outcomes of the surgical treat-
ment were obtained in patients in whom the length of the styloid 
process was greater than 6 cm (Tab. V.).
Further statistical analysis revealed that resolution of pain depend-
ed, in addition to the length of the styloid process, on its position 
relative to the neighboring anatomical structures. Best results of 
tab. III.  Most common symptoms of Eagle’s syndrome as observed in the study group.
syMptoM no. oF cAses FreQuency
Otalgia 10 62.5%
Dysphagia/odynophagia 9 56.2%
Globus sensation 8 50%
Unilateral pain of face and neck 6 37.5%
Burning within the posterior 
segment of tongue
4 25%
Dizziness 2 12.5%
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In addition, the correlation coefficient between the duration of the 
disease before the surgery and postoperative change in the inten-
sity of symptoms was found to equal 0.04 and be statistically in-
significant (P > 0.05); thus, both characteristics were found not to 
be significantly dependent on each other. However, this observa-
tion may warrant the conclusion that the shortening of the styloid 
process may be an efficient method of treatment even in patients 
with long-lasting, chronic pain disorders.
suMMAry
Eagle’s disease is a rare pathological entity. It is characterized 
by throat pain, exacerbating upon mastication, swallowing, or 
head movements, globus sensation, odynophagia, otalgia or mi-
graine-like headaches. Eagle’s syndrome should be taken into 
reported by 65% of patients. On the basis of the statistical analysis 
of the intensity of pain experienced before and after styloidectomy, 
the procedure was shown to be an efficient method for the manage-
ment of Eagle’s syndrome (P = 0.048) which, when performed from 
extraoral access with neuronavigation support, was also associated 
with a low rate of postoperative complications (6.7%).
Patients with the lowest improvement scores presented with con-
comitant pathologies such as degenerative disc disease within the 
carotid spine, which possibly affected the subjective self-assess-
ment of the quality of life and pain intensity.
The statistical analysis performed as part of this study demonstrated 
that the length of the elongated styloid process was associated with 
the resolution of pain. Best outcomes were reported by patients in 
whom preoperative process length was 6 cm or more (P < 0.048).
Statistically significant correlation was also identified in the study be-
tween resolution of pain and the position of the styloid process. Best 
results of surgical treatment were obtained in patients in whom the 
styloid process was intraoperatively found to be in direct contact with 
internal carotid artery and/or cranial nerves within the parapharyngeal 
space or adjacent to the lateral pharyngeal wall (P < 0.045). To date, 
no analyses of correlations of this type were available in the literature. 
The relationship suggests that when diagnosing patients with the sus-
picion of Eagle’s syndrome, CT scans should be performed to assess 
both the length of the elongated styloid process and its location and 
position relative to anatomical structures listed above.
No significant correlation was identified in the statistical analysis 
between the treatment outcomes and the length of the resected 
segment of the styloid process (P = 0.745).
tab. IV.  Intensity of pain before and after surgery.
MeAsureMent
pAIn IntensIty
n AVerAGe sd MedIAn MIn MAx 1st QuArtIle 3rd QuArtIle p *
Before procedure 15 6.82 2.86 7 0 10 6 9
p = 0.048
After procedure 15 3.73 4 1 0 10 0.5 6.5
*Wilcoxon matched-pair test.
tab. V.  Resolution of pain vs. the length of resected styloid process.
process lenGth
chAnGe In pAIn IntensIty
n AVerAGe sd MedIAn MIn MAx Q1 Q3 p *
Up to 6 cm 5 1.67 2.89 0 0 5 0 2.5
p = 0.0486 cm 4 3.5 4.12 3 0 8 0 6.5
More than 6 cm 6 3.73 4.5 3 0 9 0 6.75
*Kruskal-Wallis test
tab. VI.  Resolution of pain vs. the position of resected styloid process.
process posItIon
chAnGe In pAIn IntensIty
n AVerAGe sd MedIAn MIn MAx Q1 Q3 p x
*Abnormal 9 2.6 3.71 0 0 8 0 5
p < 0.045
**Normal 6 3.5 3.99 3 0 9 0 6
xTest Mann-Whitney test.
Process position: 1. towards the lateral pharyngeal wall, 2. in direct vicinity of internal carotid artery, 3. in direct vicinity of parapharyngeal space nerves.
** Elongated styloid process not in contact with large carotid vessels of cranial nerves.
tab. VII.  Resolution of pain vs. the position of resected styloid process.
chArActerIstIcs correlAtIon coeFFIcIent*
p correlAtIon 
dIrectIon
correlAtIon 
strenGth
Length of resected 
styloid process vs. 
change in pain intensity
-0.111 0.745 – –
* Spearman’s correlation coefficient.
tab. VIII.  Resolution of pain vs. the duration of symptoms. 
chArActerIstIcs correlAtIon coeFFIcIent*
p correlAtIon 
dIrectIon
correlAtIon 
strenGth
Duration of symptoms 
vs. change in pain 
intensity
-0.04 0.914 – –
* Spearman’s correlation coefficient.
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nerves within the parapharyngeal, carotid blood vessels, and 
lateral pharyngeal wall. As shown by this study, surgical treat-
ment consisting in resection of the elongated styloid process if 
an efficient method of treatment that measurably reduces the 
pain experienced by patients.
account in differential diagnostics of pain and neck disorders 
as carried out by dentists, otolaryngologists, neurologists, and 
anesthesiologists. Diagnosis is based on clinical examination 
and CT scans with 3D reconstruction facilitating the assessment 
of the styloid process’ lengths and positions relative to cranial 
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